Expression and function of the ST2 gene in a murine model of allergic airway inflammation.
We have recently reported that soluble ST2 protein levels are elevated in the sera of patients with asthma, and correlate well with the severity of asthma exacerbation. However, the role, function, and kinetics of soluble ST2 expression in asthma remain unclear. The objective of the present study was to clarify the function and kinetics of soluble murine (m) ST2 expression in a murine asthma model. We analyzed the kinetics of gene and protein expression of mST2 in sera or lung tissue after allergen (ovalbumin; OVA) challenge in a murine model of allergic airway inflammation, the effects of mST2 protein on OVA-induced Th2 cytokine production in vitro from splenocytes of sensitized mice, and the effects of soluble mST2 on Th2-dependent allergic airway inflammation by in vivo gene transfer of mST2. Serum mST2 protein levels increased to the maximal level 3 h after the allergen challenge, before serum IL-5 levels peaked. The mRNA expression of mST2 in lung tissue was induced after the allergen challenge, while that in the spleen was constitutively detected. Furthermore, pre-treatment with mST2 protein significantly inhibited the production of IL-4 and IL-5, but not IFN-gamma, from OVA-stimulated splenocytes in vitro, and intravenous mST2 gene transfer resulted in a drastic reduction in the number of eosinophils and in the levels of IL-4 and IL-5 in bronchoalveolar lavage fluid, compared with those in response to transfer of non-coding plasmid vector or of lipid alone. These results suggest that increases in endogenous mST2 protein after allergen exposure may modulate Th2-mediated airway inflammation, and that in vivo gene transfer of mST2 can be applicable to use in a novel immunotherapy for allergic diseases.